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eaters, femalcs make up a higher proportion of the total catch than
males during the breeding (summer) season than in the non-breeding
seasc1. This was particularly true in resident versus recruit animals.

Oryzemys niaripes consistently had a much smaller proportion of

females, a feature common to the social organization cf ofther seed-
eaters. The proportion of female 0. rutilans was higher, perhaps a
function ¢t its continual reproductive activity. Ratics of A. azarae
coming info one of the study plots indicated that adult females dis-
persed less often than males during the breeding season, and about
equally during the winter (non-breeding) season.

Reproduction of A. azarae, unlike cther grass-eaters, from similar
latitudes, was strongly seasonal, with litters born from the months
of Novemter fo April. Litter size aVeraged 4.6, and gestation length,
22.7 days. Delayed implantaticn may occur. Young were successful ly
weaned at 14-15 days of age. The growth rate of the young did not
attain the level found in the North American grass-eating microtines.
Sexualimafurify occurred at two months of age. Young born late in
the year did not become sexually mature until the following breeding

scason. Oryzomys nigripcs were noted to breed from January to May.

Litter size averaged 3.6, but gestation period was not established.
Young were successfully weaned at 14-15 days of age. Sexual maturity
may not be reached until the following reproductive season. Oxymycteris
rutilans bred in all seasons of the year. Litfer size averaged 3.1,

but gestation period was not established. Young were successful ly
weaned at 14 days of age. Sexual maturity occurred near three months

of age. Although A. azarac is a seasonal breeder, the species realizoes

a much higher reproduciive potential than the cecd-eating 0. niaripes
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or the insect-eating O. rutilans. This agrees well with our knowledge
of myomorph grass-, seed-, and invertebrate-caters in North America.
The minimum survival rates for A. azarae averaged slightly higher
during the winter (80-83 percent) than the summer (59-79.5 percent).
Attrition during the winter season indicated that the survival rate

was closer to 93-95 percent per fourteen days. Oryzomys nigripes had

minimum survival rates near 60 percent for the time when they were
most abundant. O. rutilans was calculated to have a survival rate of
70-76 percent during the summers, but in the winters it was closer to
92 percent. Dispersal, especially in summer, seemed to be a prime factor
in loweriné the minimum survival faTes. Predation appeared to be Insig-
ﬁificanf. These findings make it difficult to establish whether A.
ézarae, 0. nigripes, and O. rutilans have survival rates comparabtle to

their North American ecological equivalents.

- The spatial distribution (center of activity) of the mice on the study

plots was influenced by vegetative cover. A shift in distribution for
A. azarae and 0. nigripes was noted in one plot when increasing

numbers of guinea pigs (Cavia aperea) caused a deterioration in

habitat quality. Oryzomys nigripes was captured rather homogeneously,

but by the height of the habitat deterioration, had disappeared. On
another plot where the vegetation consisted of a greater number of
dominant grasses, A. azarze and 0. rutllans were generally captured
In the most heterogencous habitat, whereas 0. nigripes was found in
the portion where vegetative cover was most dense and highest.
Movemenis (radii of activity) of A. azaorce typified graminivorous
rodents, being the least of the three species. Winter and male move-

ments were only slightly longer than sumner and fomale movements,
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respectively. Female movcments during a summer of high reproductive
intensity were greatly restricted when compared to a summer when
breeding was less intense. The vegetative destruction by Cavia seemed

to be a factor favoring the increase in the radius of activity of A.

rutilans showed only that their movements were 2-4 times more

extensive than that for A. azarae and in general agreement with their
North American counterparts. Dispersal information for A. azarze
Iindicated that nearly 75 percent of the mice moved 100 m or less

from their previous center of activity. This species homed readily
considering the short distances tested (less than 200 m).

The diel activity patterns of A. azarae and O. nigripes, but not the
Insectivorous 0. rutilans, agree with what is known of ecologically-

similar species in North America. Specifically, the grass-eating

A. azarae was active at nearly all times, with peaks during the

crepuscular hours. The seed-eating O. nigripes was active exclusively
at night. Unlike the nocturnal insectivorous North American grass-
hopper mice (Onychomys) which inhabit arid grasslands or the mesic-

Inhabiting shrew Blarina brevicauda, Q0. rutilans appeared to be

exclusively diurnal. Energy demands and the type of food (grasses,
grains, or insects) play a major role in dictating the activity
pattern for each species. Although A. azarae is the primary myomorph
herbivore, it appears to consume more Invertebrates than North
American grass-eaters. High metabolic rates for A. azarae are
comparable to those of microtines. Burrowing and runway-making
behaviors were less developed in A. azarae than the microtines.

The above features Indicate that the grass-ceating A. azorae resermbles
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the North American grass-cating myomorphs in many respects. Oryzomys
nioripes, in as much as the data will allow, typifies a long-tailed
scansorial seed-cater, such as North American grassland forms of

Percmyscus or Reithrodontomys. Only the insectivorous 0. rutilans is

a form not truly represented in North America and appears fo have an
ecological position overlapping those of both grasshopper mice, Onychomys,
and shrews such as Blarina. The number of grass-eating and seed-eating
myomorph species is comparable to that found at similar latitudes in

tall grass areas of North America. A total of two myomorph grass-eaters

(one uncommon), five seed-eaters (includes Mus musculus) and one insect-

eater inhabited the study sites. The number of principal myomorph grass-
eating species (one) to seed-eaters (four to five) agrees with the
hypothesis suggesting that seed-eaters divide their consumer niche more
efficiently than the grass-eaters. The secd-eaters of North American
grasslands, unlike those found in this study, are augmented slightly in
species numbers by the presence of the zapodids (jumping mice) and
heteromyids (kangarco rats, pocket mice). The insectivore niche may

also allow several species to inhabit one area. Oxymycteris rutilans,

and the marsupials, Monodelphis dimidiata and possibly Lutreolina

crassicaudata, appear to fill the insectivore niche normally filled by

prchomxs and shrews in North America.
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INTRODUCT ION

While ecosystems are being examined more intently through computer
models and field experimentation, demographic analyses of various
organisms in the environment and studies of causal mechanisms to
explain changes are necessities in applicable systems programs. Within
several mzjor biomes, a number of crganisms, from different taxa and
consumer levels are being studied. Likewise, similar biomes are being
studied in different regions of the world to determine if the same
ecological principles hold true. If not, then modeling and systems
analyses are of limited use since their predictive values are diminished.

Grassland-inhabiting rcdents are important components of pasteral
ecosystems, not only economically, but also in their role as primary
consumers. One method cof studying ecological systems is through
encrgetics, i.e., according to each species consumer level. Baker (iS71)
discussed the nutritional aspects of grass-eating and seed-eating
myomorphs found in North American grassland environs. These two groups
have distinctive specializations as expressed by their morphological,
physiological and behavioral characteristics. Ecologically, the two
groups may be separated by certain distinctive features (Table 1).

The position of myomorph insect-eaters In such a table Is
uncertain. Nerth American species are few (e.g., both species cf
Onychomys). Hershkovitz (1962) believed that early myomorphs probabiy
wore forest dwellers, had low crowned and cuspidate teeth, and ate,

In addition to inseccts and ofher invertebrates, seed, frult, and other



Table |. Ecological parameters of myoirerphs which differentiate
temperate grass-eaiers from sced- and insect-eaters.
Best comparisons are made among sympatric species.

GRASS-EATERS

SEED-EATERS

10.

16.

17.

Wide populaticn fluctuations.
Fast population turnover.

Temperature, nutrition primary

factors regulating reproduction.

Early sexual maturity.

. Mo delayed implantation.

. Short gestation periods.

Large litters.

Many litters per reproductive
season.

Young partly precocious.

Diurnal or crepuscular activity
pattern.

Hibernation or torpidity
unknown.

Predators often diurnal or
crepuscular.

GCenersily one species per area.
Small home ranges.

Food selection restricted.

High annual biomass.

Much of total enerqgy budget

utilized in food gatherirg,
assimilaticn,

Narrow dramatic population
fluctuations.
Slow population turnover.

Photoperiod primary factor
regulating reproduction.

Late sexual maturity.
Delayed implantation if
lactating.

Long gestation pericds.
Small litters.

Few litters per reproductive
seascn.

Young altricial.

Nocturnal activity pattern.
Hibernation or torpidity

common.

Predators often nocturnal.
General ly two or more specles
per area.

Large home ranges.

Food selection relatively broad.
Low annual biomass, singularly or
collectively.

Little total energy budget utilized
In food gatherlng, assimilation.




plant products. Present-day sced-caters and some grass-eaters continue
to consume rather large quantities of animal food (Landry, 1970),
especially during seasons when nutrient demands are greater (Fleharty
and Olson, 1969). Since seed-eaters generally eat larger percentages of
Invertebrates than grass-eaters, it Is best to place insectivorous
species such as Onychomys with the former. The low densities of
Onychomys as well as other characteristics (Bailey and Sperry, 1929;
Horner et al., 1964) also indicate that they are most similar to seed-
eaters.

Compared to Nearctic grassland rodents, less is known about their
counterparts in South America. Crespo (1966, 1970) and Pearson (1967)
have been the main contributors to our knowledge of Argentine grassland
rodent biclogy through snap-trapping techniques; Barlow (1969) has done
likewise for adjacent Uruguay.

Purpose

This study summarizes an eighteen-month demographic analysis of a
pampan myomorph rodent community on two study sites near Balcarce,
Buenos Aires Province, Argentina. The principal myomorphs inhabiting

these live-trapped sites included the field mouse, Akodon azarae, the

peromyscine-like rice rat, Oryzomys nigripes, and the insectivorous

burrowing mouse, Oxymycteris rutilans. Less comon species were Calomys

laucha, C. musculinus, Catreramys obscurus, Reithrodon auritus, and Mus

musculus. A hystricomorph, the guinea pig, Cavia aperea, and a small

marsupial, Monodelphls dimidiata, also were present.

The objectives were two-told: |) to compare and contrast the
demographic changes In a yearly cycle of rodent populations (the three

principle species) inkabiting two different plant caamunities; and



2) compare these data, Including pertinent ecological and behavioral

observations, with that presently known about temperate grassland

rodents in other parts of South America and especially North America.
Study Area

Bioceography

The Balcarce area, located approximately 37°45'S, 58°18'W, is part
of a grassland steppe which covers all the province of Buenos Aires,
parts of Santa Fe, Cordoba, La Pampa, and Entre Rios, and a large
sector of Uruguay. Basically, this steppe is a transitional area,
fundamentally and historically a subtropical faunistic retraction
(since the Pliocene) with the addition and persistence of elements from
the south and west (Ringuelet, 1960). Various workers, e.g. Cabrera
and Yepes (1940), Ringuelet (1961) and Fittkau (1969), using mammals
and other faunal elements, and Cabrera (1953, 1968) utilizing knowledge
concerning general relief, soils, climate and vegetation, have attempted
to delimit its boundaries. Figure | delimits a portion of the pampan
steppe in the Province of Buenos Aires, as given by Ringuelet (1960)

and Cabrera (1968), and denotes the location of Balcarce.

Physiography

The physiography (afier Bourne, per. comm.; Borrello, 1968) of the
Balcarce area, approximately |12 m above sea level, involves two
distinct geological features. The first is the ancient (Precambrian
and lower Paleoczoic) mesa-like buttes or hills which constitute a part
of the Sierras de Tandil «nd are scattered at irregular intervals. The
sccend feature consists of the bfoad, level to gently rolling plains
between such prominences.

The more rounded, sorawhat lower hills are underlald by granite
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Figure |. Buenos Aires Province, Argentina, shewing its zoogeographic

and phytogeographic divisions, and the location of Ezlcarce.
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which may be exposed. The more prominent mesas, composed rainly of
quartzite, present sbrupt slopes with steep colluvial slopes below,
and are of little agricultural value. The plains themselves are a
complex of either flat lowlands having poor external drainage, or
slightly sloping fo gently rolling uplands.

The soils in the area have developed from Quaternary sediments
composed of water-worked loessal material with a high percentage of
volcanic ash. Other than in the vicinity of the rock outcroppings and
mzsas, there are no soils developed from rock strata. In general, the
soils of the well-drained uplands are of Brunizems. They have black
(moist), granular, loamy, slightly acid surface soil with 4-8 percent
organic matter. The subsoils, beginning at 15-40 cm, are clay loams
with a strongly developed prismatic blocky structure. The substrata
are lcams to fine sandy loams. Lime hardpans and weakly consolidated
loamy formulations begin at depths of 50-300 cm.

In the lowland areas with restricted drainage, the soils are
dominantly solonetz and solodized solonetz with some solods in the
better crained parts. These soils are characterized by very slowly
permeable columnar or prismatic clay loam to clay subsoils with high
sodium saturation and high pH.

E!imafe

The Balcarce climate Is summarized in Table 2. Rainfall, which
averages 336 mm annually, is most abundant In February and March, and
least during the winter months (May-August). In the growing season,
which runs for annual crops from about November through March, January
Is likely to be the driest month. Rain may be expected about every five

or six days during any month of the year, with 75 percent of the rains
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being under 10 mm. Extended drought Is rere.

Average monthly temperatures range from a low of 7.6°C in July to
a high of 20.3°C In January. Nightly temperatures are frequently below
freezing during winter months, but due 1o maritime Influences, prolonged
freezing temperatures and winter precipitation in the form of snow are
very rare.

The relative humidity averages 74 percent for the year and ranges
from 63 percent in January (summer) to 84 percent in June (winter) when
evaporation and insolation are reduced. Wind velocity is generally
moderate, varying around an average of |5 km/hr. The wind movement is
greatest during December and January (summer) and least during May and
Jurie (winier).

During this study, increased rainfall (995.1 mm from January 1969
to Decerber 1969) through all four seasons of the year was the most

significant climatic change from the average.



JETHODS

Study Plots and Trapping Schedules

The study plots were located on lands of the Experiment Station
(INTA), approximately |5 km NW of Balcarce, and on the AugusTfn Crovetto
property, situated about 6 km N of Balcarce.

Five of the six plots established to study the small mammal
cormunity were placed in Crovetto Pasture (Figure 2). This area, a |7
hectare lowland (100 m above sea level) fallow pasture with poor
external drainage, was located adjacent to Highway 226 and a dirt road.
A small creek, the Arroyo Pantanoso, bisected the pasture on its

southernmost corner. Although seeded in 1965 with Agropyron elongatum,

Festuca arundinacea, Phalaris tuberosa, lLolium perenne and Trifolium

pratense, cattle grazing there for the next three years, up to and
including the early part of the winter (June-July) of 1968 kept growth
reduced. By the beginning of summer (November and December), the
vegetational cover, although lacking ground litter, was well-developed,
and a substantial rodent population quickly inhabited this unpastured
land.

Because of the possibility, although remote, that part of the
pasturce might be grazed during the forthcoming year, the five study
plots were established along the northwestern edge. Following Is a
descripticon of them (Figures 3-8).

i. Plot |. Unenclosed, 1.2 hectares In area,

a 10 x 10 trapping grid with 12 m spacing.
10



2"3.

Three nights of live-trapping with Sherman
live-traps scheduled every other week at
9-14 day (average, |4 days from middle of
one trapping period to the middle of the
next) intervals, depending on weather
conditions. Basic demographic data described
herein concerning the rodents in this
pasture were gathered from ihis plot from
December 1968 to April 1970.

Removal Plots | and |I. Like Plot | in

size but with each enclosed by an opaque
plastic barrier (cleared for 50 cm on each
side). The barrier, 40 cm high, 5 cm buried
depth, 6 mil thickness wes located 6 m from
the nearest trap row of Plot |, and the
perimeter trepping stations which they
enclosed. Both Removal Plots were designed
to test the effect of removal of the

prominent mcuse (Akodon azarae) on the

population numbers of the remaining species.
Live-trapping with removal of Akodon, but
merely examining, marking, and releasing
the other species was conducted for four
consecutive days each month, from February
1969 (June for Plot I11) to March 1970. Like
the Activily Plot, data are given only in

relaticn to dispersal movements,



4.

Plot 11l. Enclosed, contiguous with Removal
Plot |, @ .13 hectares trapping grid of

3x 3, with 12 m spacing, with perimeter
trap stations 6 m fronm the exclosure. Instead
of plastic, 50 x 120 cm interlocking tin
sheeting, held upright by steel stakes,
surrounded the plot. Because the guinea pig

(Cavia aperea) increased in substantial

numbers during the study and any dramatic
change in small rodent population composition
and structure which might have occurred in

the Removal Plots was destroyed, Plot Il was
constructed in the spring (early December) of
1969 to determine what effect Cavia was having
in depressing the local small rodent population
by effectively excluding the former. Plans to
replicate this experiment did not materialize
when the remaining supply of sheeting became
unavailable. The trapping schedule was four
consecutive days each month from Dccember 1969
to April 1970.

Activity Plot. Unenclosed, but contiguous

with Plot |, .70 hectares in area, a 7 x 7
trapping grid, with 12 m spacing. This plot
was |ive-trapped for three consecutive days
every month (February 1969 to March 1970)

with fraps Inspccted at the end of every
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three hour period, day and nighi. Data
are utilized here only 1o describe gencral
activity patterns for each of the three
species.

6. Hill Plot. Like Plot 1, unenclosed, 1.2
hectares in area, a 10 x 10 trapping grid,
with |2 m specing. Live-trapping initiated
In March 1969 continued to April 1970, and
fol lowed the same schedule (generally
trapped back-to-back or on the same days)
as Plot |I.

The latter study area, Hill Plot (Figures 9, 10, I1), was situated
on a small hill within one km of INTA headquarters. The hill (5-10
percent cverall slope, 150 m above sea level) was grazed or cultivated
except for several hectares on the northeastiern slope where rock out-
croppings and thin soils predominated. This depauperate portion, on
which Hill Plot was located, was undisturbed during INTA's 20 years of
management., Cattle, preferring the surrounding areas of intrcduced
pastures, only infrequently grazed on Hill Plot.

In contrast to the rather homogeneous vegetative cover and few
major species found in the Crovetto Pasture, Hill Plot was quite
heterogeneous, being covered by a correspondingly higher number of
dominant plant species (Tables 3, 4). Dense patches of tall (1-2 m)

Paspalum quadrifarium, a cammon grass of low areas and the slopes of

the pampan sierras (Cabrera, 1953, 1968), covered about 40 percent of

the area. The grasses Piptochactium montevidence, P. bicolor, Setaria

genlculata, and the plineapple-like (vegotatively, not reproductively)
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umbelllfer, Eryngium paniculatum dominated the remalnder.

Trapping Procedure and Data Recording

Sherman aluminum folding llve-traps (75 x 75 x 227 mm), baited
with rolled oats, were set within an hour or two of dusk and checked
by early morning. After each 3-4 day tfrapping period, the traps were
washed in a detergent-disinfectant solution, then rinsed and dried
before further use. During the coider months, toilet paper was placed
In the traps each night for nesting material. |f the temperature was
likely to approach freezing, additional external coverings, consisting
of one or two cloths draped over each trap and then a 15 x 25 cm
plywood sheet set on top, were applied in an effort fo decrease frap
mortallity. Such efforts were especially necessary at the Crovetto
Pasture where evening temperatures were nearly always lower than at
the HIll Plot.

Traps containing animals were col lected and brought to a tent
shelter near each plot for processing. Individuals were tfoe-clipped,
and weighed in a known-weight container placed on a 500 g Ohaus spring
balance accurate to 1.0 g. The trap station, species, sex, individual
number, weight, reproductive condition, and presence of external

parasites (rodent tot flies, Cuterebridae) were recorded at every

capture. Concerning reproductive conditlion, male mice were noted as
scrotal or non-scrotal, females perforate or imperforate, and by
abdominal palpation, pregnant or non-pregnant. Embryos were counted

by palpation when they were of an easlly detectable size. Age classes,
consisting of juveniles, sub-adults, and adults, were designated,
based when possible on the characteristics of known-age laboratory

stock maintained for the study of comparative postnatal development.
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Table 3. The common grasses and forbs of Plot | and Hill Plot. Those
species marked with an * are characteristic of the Austral
Pampen District, presented by Cabrera (1953, 1968).

PLOT | HILL PLOT
Grasses Grasses
Paspalum elonaztum Griseb. *Paspalum quedrifarium Lam.
P. vaginatum Siv. ¥Piptocheetium montevidense (Spr.)
Festuca arundinacea Shreb. Parodi
Forbs ¥P, bicolor (Vahl.) Desv.
Trifolium pratense L. ¥Stipa bonariensis Henr. et Parodi
Snilanihos stoleonifera DC. S. papposa Nees
Slda leprosa (Crt.) K. Sch. ¥Panicum bergii Arech.
Phyla caneccens (H.B.K.) Creene Setaria geniculata (Lam.) Beauvois
Ambrosia tenuifolia Spr. Bouteloua sp.
Cirsium vulcare (Savi) Airy-Shaw Forbs
Solanum <p. Eryngium paniculatum Cav. et Dreeb.
Physalis sp. Oxalis montevidensis Prog.
Senecio burchellii OC.

Stevia multiaristata Spr.
Chaptalia sp.

Cirsium sp.

Hyppochoeris sp.
Zephyranihes sp.

Table 4. Percent cover found in Plot | and Hill Plot, summer 1969-1970.

PLOT | HILL PLOT
Grasses Grasses
Agropyron elcnaatum..... «29.6 Paspalum quadrifarium.....44.5
Festuca arundinccea......l0.0 Piptochaetium bicolor.....12.4
Forbs P. montevidense..veeeesess 10.2
Phyla conescens.oeeeseees 4.1 Setaria geniculata..eeeess I.1
Cirsium vulgare.....ev0ee 3.9 Forbs
Sida lepresaceieeeeseeess 2.8 Eryngium paniculatum.......4.4
Others Chaptalia Spececececcesees 2.6
Misc. grasses and forbs...3.9 Cirsium SPeeeeesscecsssees |22
Litfter.e.eeeeeeeneeeeeee28.0 Others
Bare ground.eeeceeeensesss 17.9 Misc. grasses and forbs....4.|

LI*Ter.l...........l....’.|4.5
Bare ground..eeeeveeeecees 5.0
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General weather conditlions and presence of predators were noted.
Predator feces found on each plot during the trapping period were
collected for later analyses. Mammallan nomenclature follows Cabrera
(1961) except where more recent revisions pertain (Hershkovitz, 1959;
Massola and Fornes, 1967; WMassoia et al., 1968). Avian predators were
ldentified according to Olrog (1959).

Vegetation Analysis

A 50 cm square wire frame was placed over undisturbed vegetation
at a 50 cm distance from 30 randomly chosen trapping station stakes.
An estimate of the percent vegetative cover in Plot | and Hill Plot
was then made (Table 4).

An analysis of the Hill Plot cover during the summer of 1970
varied little in results from that taken in 1969. A partial analysis
of Plot | during 1969 indicates that rather dramatic changes occurred
between the summers of 1969 and 1970. Much of the change, resulting
In an approximately 50 percent increase in ground litter cover and a

300 percent increase in bare ground, is directly attributable to an

Increase in density of the guinea plg, Cavia aperea, during this pericd.

More about other qualitative and quantitative changes which occurred

will be mentioned in a later section.
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Figure 3. Plot | mature growth of Paspalum elongatum, summer [968-1969.

Figure 4. Remova! Piot | (right) exclosure fence, taken near the back
slde of the Plot |, Removal Plot corner, summer |968-1969.

Major vegetation is Faspalum elongatum.
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Figure 3

Figure 4
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Figure 5. Plot |, winter 19€9. Dominant vegetation is Paspalum elongatum.

Figure 6. Removal Plot |, winter 1969.
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Figure 5

Figure 6
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Figure 7. Plot | mature growth of Paspalum elongatum, summer 1969~

1970. Note deterioration of dominant vegetation, and
increase in forbs, particularly the thistle, Cirsium.

Photo taken from the same approximate location as Figure 5.

Figure 8. Close-up taken from the approximate area shown In Figure 7.

The cane debris covering the ground was produced by Cavla.
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Figure 7

Figure 8
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Figure 9. Diagramatic map of Hill Plot. Dots show pure stands cf

Paspalum quadrifarium, scattered pattern that of Erynzium

paniculatum, and untouched areas, mixed stands of Piptochaetium,

Stipa, and other grasses and forbs. The plot is divided into

four quadrants, named A, B, C, and D, starting from the lower

left-hand corner and going clockwise.
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Figure 10. Hill Plot, summer 1969-1970, showing Paspalum quadrifarium

to the left, Eryngium paniculatum mostly in the background,

and Piptochaeiium and Stipa, etc. In the foreground.

Figure Il. Hill Plot, summer 19€9-1970, lcoking down the gentle slope.

Piptochaetium, Stipa, efc. are in the foreground, Paspalum

quadrifarium in the background. Several Kkilometers from

this site and located cn the farmland in thz background is

the Crovetto Pasture.
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Figure 10

Figure |1



RESULTS
Population Denslty and Structure

Estimation of population densities

Random sampling was not attained either between the marked and
unmarked segments of both populations or within the marked segment of
each (csce leslie et al., 1953, and Krebs, 1966, for theoretical and
practical discussions). The alternative method of population estimation,
based on a rather intensive live-trapping program, Is a direct enumera-
tion, calculated by means of the Method B Grouping, given by Leslie
et al. (12853).

The population estimates of A. azarae and O. nigripes (Figures 12,

I3) throughout the study were highest in Plot |. The O. rutilans, however,
maintained slightly higher numbers on Hill Plot. The O. nigripes
population in Plot I, although it increased dramatically during late
summer and early fall 1969, completely disappeared by the start of the
following spring (after period 25), and never reeppeared. Similarly,

A. azarae never reached their previous year's level for equivalent
periods in Plot I.

The percent deviation (Table 5) of the total catch for each
trapping pericd from the minimum number known alive estimate is high,
regardless of the species or season. No clear differences were observed
due to these factors, however, and it is best just fo summarize the data
by noting that the minimum number generally ranged from 30-50 percent

higher than the total catch.

28
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Table 5. Percent deviation of the total catch (first column) from the
minimum number known alive (middle column) for Akodon azarae,
Oryzomys nicripes, and Oxymycteris rutilaens. Calculated as
minimurm nurmber known d|l\p>l00p - {COs.
( Total catch

TRAP ORYZ0i S OXYi YCTERIS
PER|OD AKODON, A7ARAL NIERIPES TGS
PLOT | HITL PLOT PLOTS FOOLED [ FLoTy Flols
| Dec. '68| 43 43 0.0 2 2 0.0
2" " 66 76 15.2 2 2 0.0} 3 4 33.3
3Jan. '69| 119 13l 0.1 5 5 0.0 3 5 06.7
4 " " 86 14 32.6 2 4 5 C.0
5 " " 8l 109 34.6 2 4 6 20.0
6 Feb. 123 148 20.3 Il 3 200.0} 5 7 16.7
7" " 118 168 42.4 | 52 52 0.0 I 7 600.0 I 7 600.0
8 Mar. 146 192 31.5 | 89 102 4.6 |13 17 30.81 6 8 33.3
g " " 129 199 54.3 | 83 121 45.8 |34 40 17.6] 6 10 66.7
10 Apr. 146 214 46.6 |103 145 40.8 |20 34 70.0f 6 |0 66.7
" " 127 187 47.2 103 145 40.8 |33 5li 54.5| 8 12 £0.0
12 May e 18> e6.7 |16 153 31.9 163 74 7.5 7 13 85.7
13 " " 84 180% 114.3 |10l 143 41.6 |46 64  39.1 712 71.4
14 June e 179 61.3 |14 142 24.6 {22 54 145.5| 6 13 116.7
15 " " 99 162 63.6 127 160 26.0 (41 59 43.9|11 13 18.2
16 July 85 150 76.5 |12 160 32.2 |46 63 37.0} 6 12 100.0
17 v " 93 146 57.0 |I12 141 25.9 {53 59 I11.3] 8 14 75.0
g8 " " 109 139 27.5 | 78 128 64.1 |I5 22 46.7|12 16 33.3
19 Aug. 107 143 33.6 |100 129 29.0 |17 20 17.6 | 15 17 13.3
20 v " 102 127 24.5 | 79 106 34.2 1 6 8 33.3|11 15 36.4
21 Sept. 61 83 36.1 | 635 90 42.9| 3 5 e66.7(14 17 21.4
2 " " 71 94 32,4 |70 83 18.6| 3 4 33.3|1316 23.1
23 QOct. 8l 99 22,2 |74 80 8.l 4 5 25.0115 16 6.7
24 " " 75 97 29.3 | 66 74 12.1 3 3 0.0({14 17 21.4
25 Nov. 78 93 19.2 | 36 42 16.7| 2 2 0.0 6 14 133.3
26 " " 59 78  32.2 | 3I 38 22.6 I I 0.0 813 62.5
27 Dec. 57 69 21.1 14 23 64.3 712 71.4
28 " " 40 52 30.0 15 23 53.3 1518 20.0
29 Jan '70 37 48 29.7 | 12 21 75.0 13 19 46.2
3 " " 30 47  56.7 17 25 47.1| 9 18 100.0
310" " 40 53 32.5 | 24 30 25.0 16 21 31.3
32 Feb. 3% 5 57.1 |28 3% 17.9| 3 3 0.0 |17 22 29.4
33 n " 58 70 20.7 |58 67 15,5 2 2 0.0 {14 21 50.0
34 Mar. 92 104 13.0 { 71 97 36.6 13 19 46.2
3B " " 68 86 26.5 | 82 103 25.6 I | 0.0 117 24 41.2
36 Apr. 7 77 0.0 |86 8 0.0] 4 4 0.0 |16 16 0.0
¥ This percent deviation is probably related to a very heavy rainfall about

a week subseauent to this period. Standing water remained in Plot | up to
this date and several days more.
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Trappability

The "trappability" (Krebs et al., 1969) of the three specles
(Table 6) seems to vary with the season, plot and species involved.

Akodon azarae was less trappable during high summer population levels

and more trappable at low population levels in spring (during the
Sept.-Dec. period when cover and food have been at a premium). Hill
Plot A. azarae were slightly more trappable than those at Plot I,
but whether this is a function of differences in density or other
factors is unknown.

The diel activity patterns of the three species certainly affects

the trappability of each. Akodon azarae activity is mainly crepuscular,

that of 0. nigripes strictly nocturnal, and that of 0. rutilans diurnal
(personal data). Since the traps were opened in the late afternoon, A.
azarae, in accordance with their density, would enter the fraps, thus
excluding the other two species somewhat.

Limited quanities of O. nigripes preclude interpreting the
trappability data, while data for O. rutilans suggest that they were
most trappable on the Hill Plot. This perhaps was due to slightly
lower A. azarae densities on the Hill Plot or the more dispersed
pattern of habitation of O. nigripes on the latter plot, resulting in
higher probabilities of finding an open trap.

Rate of increase

The rate of increase fluctuated considerably from one trapping
period and plot to another for each speclies (Table 7). Part of this is
due to differing trapping successes every period, while the major part
reflects demographic changes In the populations. In A. azarae, the rate

of increase lasted s!ightly tonger at Hill Plot than Plot | in summer
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Table 7. Rate of increase for Akodon arzarae, Oryzomys nigripes, and
Oxymycteris rutilans, calculated as the percent change in

population size from one trapping period to the next, based
on the minimum number known alive.

Akodon azarae Oryzomys Oxymycteris
Rate of Min. No. Rate of Min. No.| Rate of Min. No.
Increase Alive Increase Alive Increase Alive
ot Hill |Plot Hill| Plot Hill]Plot Hill[Plot Hill[Plot Hill
| _Plat L__Plat | Plnat | Plotl 1 Plat 1 _Plot
| Dec. '68 43 0 2
2" " 77 76 200 2 100 4
3 Jan. '69 72 131 250 5 25 5
4 v "1-13 114 - 60 2 0 5
5 "i-4 109 0] 2 20 6
6 Feb., " 36 148 50 3 17 7
7" "1 o4 168 52 0 3 41- 43 4 3
8 Mar. " 4 96 192 102 33 225 4 1531~ 25 67 3 5
9 n " 4 19 199 121 500 231 24 16 0 40 3 7
10 Apr. " 8 20 )] 214 1451 - 4 - 3| 23 Il 0 0 3 7
n "i-13 0 187 145 48 55 34 17 33 14 4 8
12 May " |- 1| 6 185 153 56 24 | 53 21 25 0 5 8
I3 n "1-3 -7 180 1431 - 13 -~ |4} 46 18- 20 0 4 8
14 June " o -1 179 1421 - 20 - 6| 37 17 0 13 4 9
15 v "1-10 13 162 160 14 0| 42 17 0 0 4 9
16 July " |- 7 0 150 160 10 0] 46 17 (0 I 4 8
17 n "l-3 =12 146 141 0 -24 | 46 13 50 0 6 8
8 n "1-5 -9 139 1281 - 65 - 54 16 6 17 13 7 9
19 Aug. " 3 | 143 1291 - 13 0] 14 6 14 0 8 9
20 v "l-1l -18 127 106 - 64 - 50 5 31-13 <11 7 8
2] Sept. " |-35 ~I5 83 90| - 40 - 33 3 2 0 25 7 10
22 w " 13 -8 94 83| - 33 50 | 3 0 -10 7 9
23 Oct. " 5 -4 99 80| 200 - 33 3 2 0 0 7 ]
24 n "1-2 -8 97 741 - 33 - 50 2 | 14 0 8 9
25 Nov. " |- 4 -43 93 421 - 50 0 | I 1-25 =11 6 8
26 "1-16 -10 78 38| -100 0 0 I {- 17 0 5 8
27 Dec. " |-12 -40 69 23 0 100 0 0 40 -38 7 5
28 n "l-25 0 52 23 0 0 0 0 71 20 12 6
29 Jan. '7100-8 -9 48 21 0 0 0 0 25 -33 15 4
30 » "i-2 19 47 25 0 0 0 0 |- 27 75 | 7
3 . "3 20 53 30 0 0 0 0 9 22 | 12 9
32 Feb., " 4 10 55 33 0 300 0 3 (0] I 12 10
3 0w " 27 103 70 67 0 - 33 0 21- 33 30 8 13
34 Mar., " 49 45 104 a7 0 -100 0 0j-13 -8 7 12
35 "7 6 86 103 0 100 0 | 14 33 & 16
36 por. " -1l =17 77 86 0 300 0 41- 38 =3I 5 il
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1969. The summer 1970 increase in both populations apparently was not
as large as that for the previous summer, indicated by the very slow
and rather late increase (see especially Plot |) the second summer,
followed by an earlier start of the population decrease.

Oryzomys nigripes, although in generally low numbers, shows the

most varied rate, particularly in Plot |. On the other hand, O. rutilans
remained the most stable of the three species. Consistent with their
reproductive habits, discussed later, these animals showed no definite
cycle of increases or decreases; rather, small increases and decreases
could be expected at any time of the year. However, during the second
summer both field populations experienced a short but definite period
of increase, followed by a decrease to more or less the previous level.
Recruitment

Recruitment (Table 8) varied in each of the three species. The

recruitment rate for A. azarae, based in percent (number of new animals

recruited over the total individuals captured in each three day
trapping period), remained high (Plot I, periods 2-10, 43.2 percent)
untll near the end of the first summer (breeding) season. With few
exceptions, the winter (non-breeding) season recruitment was much lower
and averaged for both plots, periods 11-24, only 13.5 percent, and did
not reach its former high levels until the beginning of the second
breeding season. At that time (periods 28-3€), recrui%menf again
climbed to its former levels, averaging 40.3 percent, plots pooled.
Much of this jump can be attributed to Hill Plot, as Plot | alone
averaged 28.8 percent, much lower than in the previous year.

Oryzomys nigripes and Q. rutilans showed different trends than

that found for A, azarae. The recruitment rate for'g. ﬂlﬂﬁjfffi

- e s e
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Table 8. Recruitment of new individuals of Akodon azarae, Oryzomys ni-
gripes and Oxymycteris rutilans Info Plot | and Hill Plot at
each trappling period, as based on total captured each period.

Oryzomys Oxymycteris
Akodon azarac nigripes rufilans
3 Plot | Hill Plot Pooled Plots Pooled Plots
t n (] (7] (7] n 0 n n
o + ++ + 4+ + o+ + =+
a — Co— — C — — C— — co—
o 5c £ 82 |wme 2 82|me 2 82|me ¢ 82
|55 8 589|585 § 58|58 8 58|55 8§ 58
— FO oY | FO o ox|FO o o |FO & ocd
I Dec. 1968| 43 (43) 100 2 (2) 1|00
2" " |1 66 (45) 68 2 (2) 100}y 3 (3) 1l00
3 Jan. 1969|119 (77) 65 5 (5) 0oy 3 (1) 33
4 " " |8 (42) 49 5 (1) 20
5 " " |8l (25 3] 5 (3) 60
6 Feb. " 123 (66) 54 I 100 6 (3) 50
7 " " 1118 (42) 36 | 52 (52) 100| I¥* (0) of I* (0) 0
8 Mar. "™ |l46 (48) 33| 89 (59) 66| I3 (lI) 85| 6 (2) 33
g " " 1129 (27) 21 | 83 (41) 49| 34 (29) 85| 6 (2) 33

10 Apr. " 146 (47) 32 {103 (39) 38| 20 (l6) 80| 6 (1) 17

" " 1127 (29) 23 |103 (25) 24| 33 (20) 61 8 (2) 25

12 May "o 12 Epee7 (27) 231 63 (34) 541 7 (2) 29

13 " "84 (12) 14 1101 (12) 12| 46 (21) 46| 7 (0) 0

14 June " [III (9) 8 |14 (I1) 10f 22 (6) 271 6 (1) 17

5 " " 199 (8) 8 127 (32) 25| 41 (10) 24} 1| (0) 0

16 July "™ | 84 (7) 8 [121 (23) 19| 46 (l6) 35| 6 (0) 0

7 " " 192 (6) 71112 (2) 2] 53 (19) 36| 8 (2) 25

ig " " o9  (7) 6 | 78 (1) 115 (5) 331 12 (2) 17

19 Aug. " [107 (I5) 14 {100 (12) 121 17 (8) 47115 (2) I3

20 " " 1oz (15) 15179 (5) 6 6 (0) o) !l (0) 0

21 Sept. " | 61 (I18) 30| 63 (6) 10f 3 (2) 67| t4 (4) 29

2 " " 171 (21) 30| 70 (4) 6f 3 (1) 331 13 (2) 15

23 Oct. " | 81 (14) 17174 (1) 9 4 (2) 501 15 (1) 7

24 " " 175 (8) 11|66 (Il 17f 3 (1) 331 14 (3) 21

25 Nov. " | 78 (6) 8 | 36 (6) 171 2 (1) 50| 6 (0) 0

26 " " 15 (3 51 32 (7 221 + (1) loo| 8 (0) 0

27 Dec. " | 57 (5) 9| 14 (1) 7 7 (3) 43

28 " " 140 (5) 13115 (7 47 15 (7)) 47

29 Jan. 1970] 37 (10) 27 | 12 (6) 50 13 (7) 54

3 " " 130 (9) 30| 17 (8) 47 9 (3) 33

3 " " 140 (14) 35| 24 (13) 54 16 (6) 38

32 Feb. " | 35 (I10) 29| 28 (13) 46| 3 (3) 100f 17 (5) 29

33 n " 158 (23) 40 | 58 (44) 76| 2 (2) 100| 14 (5) 36

34 Mar., " | 92 (45) 49 | 71 (45) 63 13 (3) 23

3 v " 168 (15 22| 82 (39) 48] 1 (1) 100 17 (8) 47

36 Apr. " |77 (I11) 14 1 86 (32) 37| 4 (4) 100 16 (2) I3

*Corrected to account for flirst trapping period In Hill Plot.
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Table 9. Recruitment of new individuals of Akodon azarae, Oryzomys ni-

gripes and Oxymycteris rutilans Into Plot | and Hill Plof at

. ~each trapping period as bascd on minimum number known allve.

Oryzomys Oxymycteris

Akodon azarae nigripes rutilans
3 Plot | HIll Plot Pooled Plots |Pooled Plots

t . (%] (9] . (] (] . n 0 . (2] (]
o) o} +  ++ | 0 + ++ | 0 + ++| o + 4+
a =z o— c— | Z — c— | 2 — c—-| Z — C—
3 [OF=) - . > [ ) . = O3 . 3 [
o 6 o toflda 5 Es|dE o 5| €& g £G
| 98 *— @ Q [ON o} *— @© 9] OO | —@ Q O g ) (9] [ON0]
- SO0 o o | =0 ot |0 « Y| O o o
| Dec. 1968 43 (43) 100 2 (2) 100
2 " "1 76 (45) 59 2 (2) loof 4 (3) 75
3 Jan. 1969131 (77) 59 5 (5 100} 5 (1) 20
4 " " 1114 (42) 37 2 (0) 0o 5 (1) 20
5 " " 1109 (25) 23 2 (0 0] 6 (3) 50
6 Feb. " |148 (66) 45 3 (1) 331 7 (3) 43
7" " 1168 (42) 25| 52 (52) 00| 7* (O) o 7* (0) 0
8 Mar. "™ |192 (48) 25| 102 (59) 58| 17 (I1) 65 8 (2) 25
g " " 1199 (27) 141121 (41) 34140 (29) 73110 (2) 20
10 Apr. "™ |214 (47) 22| 145 (39) 27| 34 (16) 471 10 (1) 10
" " 1187 (29) 16| 145 (25) 17151 (20) 39) 12 (2) 17
12 May "85 (12) 61 153 (27) 18] 74 (34) 46| 13 (2) 15
13 " " 1180 (12) 71143 (12) 81 64 (21) 331 12 (0) 0
14 June " |179 (9) 51142 (I1) 8| 54 (6) i3 8
15 " " li62  (8) 51160 (32) 20( 59 (10) 171 13 (0) 0
16 July " 150 (7) 51160 (23) 141 63 (16) 25 12 (0) 0
7 " " 1146  (6) 41 141 (2) {59 (19) 321 14 (2) 14
g " " 1139 (7) 51128 (1) {22 (5) 23] 16 (2) 13
19 Aug. " [143 (I5) 10} 129 (12) 91 20 (8) 40| 17 (2) 12
20 " " 1127 (15) 121106 (5) 5| 8 (0) o1 15 (0 0
2] Sept. " | 83 (18) 22| 90 (6) 71 5 (2> 40| 17 (4) 24
2 " " 194 (21) 22| 83 (4) 5| 4 (1) 25116 (2) I3
23 Oct. " | 99 (14) 141 80 (7) 9] 5 (2) 40| Ie (1) 6
24 " “197 (8) 81 74 (1) 151 3 (1) 33117 (3) 18
25 Nov. " | 93 (&) 6| 42 (6) 14| 2 (1) 50| 14 (0) 0
26 " " 178 (3) 41 38 (7) 18f t+ (1) 1oof 13 (0) 0
27 Dec. " | 69 (5) 71 23 (1) 4 12 (3) 25
28 " " 152 (5 10} 23 (7) 30 18 (7)) 39
29 Jan. 1970] 48 (10) 21| 2I (6) 29 19 (7) 37
30 " " 147  (9) 91 25 (8) 32 18 (3 17
3 " " 153 (14) 26| 30 (13) 43 21 (6) 29
32 Feb. " | 55 (10) 18] 33 (13) 39 3 (3) 00| 22 (5) 23
33 " " 170 (23) 33| 67 (44) 66| 2 (2) 100} 2l (5) 24
34 Mar. " |104 (45) 43| 97 (45) 46 19 (3) 16
35 " " 186 (15) 171103 (39) 38| | (1) 100| 24 (8) 47
36 Apr. " 177 (1) 141 86 (32) 37| 4 (4) 00| I6 (2) I3

r

*Corrocted to account for first trapping period in HIll Plot.
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remained very high at all seasons, averaging 61.0 percent for periods
I-36, plots pocled (data corrected to account for first trapping period
of each plot). The 0. rutilans data, examined in the same manner,
presented a more stable condition than the former species, averaging
25.9 percent. Although reproduction was found to occur in this species
throughout the year, there was a high recruitment for the two summer
seasons (average, 38.4, 30.3 percent, respectively) and less than half
this dﬁring the winter season (average, 4.l percent).

If the recruitment rate is based on the minimum number of known
alive instead of the total individuals captured, the results, although
essentially the same, show lower and less variable rates (Table 9). Then
recruitment for A. azarae for the first breeding season dropped from
43.2 to 34.3 percent; for the non-breeding season, both plots pooled,
formerly 13.5, now 9.9 percent, and for the second breeding season,
from 40.3 to 31.2 percent. Hill Plot, as before, contributed to much of
the latter since Plot | averaged only 22.3 percent.

Recruitment rates for O. nigripes now averaged 47.3 instead of
61.0 percent for periods [-36, plots pooled. For O. rutilans during the
same period, recruitment dropped from 25.9 to 21.5 percent. The two
summer seasons were now 29.2 and 27.2 instead of 38.4 and 30.3 percent,
respectively, and the winter season rate dropped to 10.0 from 4.1
percent.

Sex ratios

Sex ratlos of A. azarae born in ceptivity do not deviate statisti-
cally from the expected I:1 (Appendix A). Laboratory neonate data for
EL nlgrlgns and 0. rutilans were meager, since few were sexed at birth,

and later death precluded obtalning these data. This section examines,
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through several methods, the changes in sex ratios which occur under
fleld conditions. Field data were first tabulated for the three species
to determine the percentage of females found in each trapping period
(Table 10).

Sex ratios in A. azarac favor a higher proportion of females during
the breeding season, although not necessarily over .500. During the
first breeding season (periods |-10) in Plot I, an average 54.6 percent
of the mice were females. During the second breeding season (periods 25-
34), the percentages were 48.9 and 51.6 percent, respectively, for Plot |
and Hill Plot. In contrast, the non-breeding season (periods |1-24)
percentages averaged lower for the two plots, 45.6 and 43.1 percent,
respectively. Sex ratio data (pooled plots) for 0. nigripes and O.
rutilans showed that female O. nigripes were consistently below 50.0
percent (average, 28.4) while female O. rutilans averaged higher, or
59.2 percent.

Goodness of fit X2 analyses, according %o age class, season, and
status (resident or recruit), were also completed for A. azarae (Table
I1). Since this species was snap-trapped in reasonable numbers in other
areas of Crovetto Pasture, these data also are included. Either because
of small sample sizes, and/or the non-seasonality of reproduction,
similar data (Table 12) for 0. nigripes and 0. rutilans are less
comp lete.

The status of an individual was determined as defined by Meyers
and Krebs (1971). Speclifically, resident mice were those captured
during any one three-day trapping period. Originally, however, they
had been first captured in a previous trapping period. These mice, then,

have been plot residents for a minimum of 9-14 days, the normal time



38

Table 10. Proportion of female Akodon azarae, Oryzomys nigripes and
» Oxymycteris rutilans captured in each frapping period.

Trap A. azarae 0. nigripes|0. rutilans
Period Plot | Hill Plot Plots Pooled
| Dec. 1968 .512 - - .000
2 " " .606 - .500 .667
3 Jan. 1969 ] .664 - .333 .667
4 " "1 .686 - - .600
5 " " .519 - - .800
6 Feb. " 512 - .000 .333
7" " .44| .250 .400 .500
8 Mar. " .500 .348 . 154 .500
9 " " .488 .325 . 265 .667
i0 Apr. " .534 .456 .400 .667
" " A T** .476%% .242 .625
12 May " .45 *¥ .393%% .349 571
i3 v " <464 %% .456%* .370 714
14 Jupe " .496%* <447%% .409 .667
15 " " .495%% C433%% .463 .7127
16 July " AT R .438%* 413 .667
i7" " CA52%* .384%% .453 .625
ig " " . 459%% . 372%% .267 .583
19 Aug. " .505%* .420%* .412 .667
20 " " 510%* .405%* .500 .636
21 Sept. " L410%* c444%% .000 571
2 " " . 380%* AT XX .333 .615
23 Oct. " <444%% .446%* 500 .533
28 " " L427%% .455%% ' - .000 .643
25 Nov. " 513 . 360 .000 .500
26 " " . 407 . 406 .000 .625
27 Dec. " .421 571 - .857
28 " " .500 .533 - 133
29 Jan. 1970 | .460 .667 - .462
3 " " 533 .765 - .444
3" " .550 .542 - <563
32 Feb. " .457 .60l .667 .588
3 " " .552 .362 .000 .714
34 Mar. " .500 .352 - .538
3% " " 44 %% C427%% .000 471
36 Apr. " <494 %% .430%* .250 .563

**¥|ndicates non-breeding season for A. azarae.
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between the end of one trapping period and the start of another. Re-~
cruits wcre those coptured on the grid for the first time during any
one of rhe three-day trapping periods. Meyers and Krebs have stated
that resident sex ratios are indicative of the effective sex ratio of a
more or less stable "resident" population, while recruits give an
estimate of the potential on which selection can act to arrive at
resident sex ratios.

On examination of Table |I, juvenile A. azarae did not differ
significantly from the expected |:1 sex ratio except at one period. Sub-
adults were somewhat mixed In sex ratios with significant trends (p£.05)
strongest during the non-breeding season, where a high proportion of
females were favored. Very likely a major contributing factor for this
phenomenon is the fact that adult female weights average less than males,
resulting in a greater number of females falling into the subadult class.
This is reflected in the adult class where suddenly the proportion of
females during the non-breeding season was less than .500 in all cases.
Other than with non-breeding season adults, in all but two cases breed-
Iing season females were not significantly different from the expected
I:1 sex ratio. When all ages are pooled, the results, as before, suggest
that females during the breeding season constitute a larger part of the
trappable population than during the non-breeding season. This trend was
especially influenced by resident rather than recruited animals.

The generalizations mentioned above for A. azarae hold true for
both study sites, with the exception of the snap-trap results. When
differences did occur of a rather large magnitude, it could be
attributed to small sample sizes (e.g., Plot | subadult all captures,

first breading season effect on pooled breeding season results).,
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The significance of the snap-trap, live-trap disparity should be ex-
amined more closely in the future. Yang et al. (1970) found no differ-
ances betwcen sexes when Museum Special snap-traps were tested against
Longsworth (prebaited) live-trapping of Indiana Microtus populations.

Plot | and Hill Plot sex ratio data were pooled for O. nigripes
and 0. rutilans to increase the sample size and then analyzed (Table 12).
The results indicate that there were no significant differences in the
expected 1:1 sex ratio of the juvenile-subadult groups. However, the
proportion of adult female O. nigripes was significantly lower than
expected, and this result held even when all age classes were pooled.

The same type of analysis for adult females of O. rutilans showed just
the opposite since adult females represented a significantly higher
proportion of the trappable population than expected. When sex ratios
of recruits were compared to those of residents in the same table,
0. nigripes residents and recruits both showed significantly fewer
females than expected. On the other hand, O. rutilans recruits did not
differ significantly from the expected |:| ratio, but the residents did.
Reproduction

Although seasonal reproductive changes in a mouse population are
best analyzed by an intensive snap-trapping and autopsy program, it also
necessitates sacrificing animals from the community under study or at
least from an area in close proximity.

The reproductive field data prescnted here, therefore, are based on
finger palpation (Godfrey, 1953; Ranson, 1941) of sexually mature females.
This technique Is criticlized for being inaccurate, and possibly traumatic
to both the embryos and the female. With practice, however, palpation can

be consldered very reliable, except when a large number of embryos may
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make accurate counting difficult. |f the embryos are small and easily
discernible from each other, palpation appears to have |ittle effect on
the development of the embryos or the health of the female.

What is known about the reproductive biology of A. azarae, O.
nigripes, and O. rutilans has been gathered to date through snap-
trapping studies (Crespo, 1966, 1970; Barlow, 1969). More information,
gathered under laboratory and field conditions, is necessary to fully
understand the reproductive patterns of these species. Since little has
been previously published on reproductive periods, litter sizes, post-
natal development, etc., these data are presented in Appendix A.

Weight of reproductive animals

In order to express reproductive activity as a function of Qeigh?,
it is imperative to remember several points. First, if old animals are
the sole members of the frappable population during spring and early
summer, they will tend to make weight minimums high. Second, weights
of reproductive animals midway in the season may be low because of the
large proportion of young individuals. Third, young born late in the
reproductive season will attain the weights commonly found for repro-
ductive animals, but may not develop sexually until the following
season.

The average weight of reproductive animals for each trapping
period was established by summing the weights of all animals showing
a particular sexual trait (e.g., scrotal testes). Depending on the type
of analyses involved, a number of periods were grouped to give average
weights. By doing so, 1t was possible for an animal to be recorded more
than once, although the population's average weight should not be far

from that expected if one sampled from the middle of the grouped
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Figure 12. Minimum number estimates of Akodon azarae in Plot | and

Hill Plot.
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